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(54) mmom] m9S(om^mm/^if->mm»&zf^^ 

(57) imm 

^-Vx-^iJ^^tT^Vz-KcOT^— ^^^&S?»3L. FIF08{C 

^ZtKXoX. CPU l;55SiJ«9 3^^{Ci^;i:-CRAM3 

;!)^bjgt#c7)7^-^S:F I F0 8tc:S#j^,*'fr-5o -5rb 

F I F0 8;^^P>Sl!;^tll$ixfcf'-i^'4:W;^#-hu 
v^;^^ 5tc-0.(%}#LT. hui^T^i?' s^^ibffi 

A^HifeT'-^lCJf&DT. L E DJBttlHiK 6 ;d5^»<D L 





im^m 1 1 a&co^/j: 5 feo L E D ^ ic 
[11*52] mmmm'T-^^^^mK fifo^ 

fi(Ox-t^W:^^SiJ«9aZi*^^S:*^1-5F I FO^S<i:. 

^TT^ >'AKr:i: tc^^-r -5 R AM y - k«-^m^#® t . 
ffria y - K^t•^^-l^^^ cxgfjie 2 tj^-- h ^ y 

t> I^SIit-f ai: UT/'<-r y u--^ Sr^ib pTtl?i J: 0 \m 

[11*551 H^IE^g^!)^a^c:^ov^-c, 

[f»*5 6 1 ^^(DWl ^fecoLED*7^:^3Kr<l:ic 
■?:ix-etlEitl'r5r^{C<toT. SfrlE1S»<DLED(D;S 

•c. sa8ep«^y*ad^6»#3i**iyb7^-^icj;oT. 



[is*58 ] ms5p< * y ^sic»«^-r'5«fti^'^*i5^->' 

<h -f^ tS*5 6 XJi 7 

[11*5 9 ] MI5^ ^ y ^^ic^iS^-r 5^^/^^^ - >- 
C h i: i- 6 19*5 6 8 <D v ^•f tid- 1 

[0 0 0 1] 
[0002] 

mm ^^^tx^— ftc* 

<^MB'Kb«rg|!9. ::t-y i^-:hyT-<S:*m*r6yb«>(C. » 

(LED) ofe^^^/<i5^-:x. fc^v^H 

umwhKWi'&^^x\^^^^mm<n^t^h. m^\.xwi 
[0 0 0 3] fiiT. se5t^oi^^mfS(^«m«^^^^->' 
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SB 1 0 2 i:. fi-^iaas lost, n^v'y<-{ :^mS}U 
[0 0 0 41 Tl^^T-ri 0 ia^^ti<j:v>Sifi^<i: 
SB10 2I^. 0 1 ^:fM.TSitltofcSflfi^ 

^fi-t'^»x-^^^^i-r6<t t tic. fi-^^ssBi 

T^n-t y-^ (D s p) ^xm^^ti. ^ I I It^h 

K^^fiti=^^m^^sm\.xnmm^mui 0 2^m 
mmnisim(D^wsmimmir^u^xh^x. 1^ 

•57:^^ 1 2 1 |cj:o-ci^|cJ:^*fta^^m\ LED 
1 2 2^c:J:oT3fcl-J:'5«fS«»IS^^TV^. /W^u-iJ^ 

1 2 3lcJ:oTS»i(-J:5»«^^^fT5o $iJW^iO 
SiSi 0 2(7)mpm^{cio(t6ff^fi:g(Ox-^^-f>SS^ 

(c»-r^iq^aL#-^sr«imLr. iD>^yi3iic(s 

^<^:^WSbUi0 4\z.ilto\i^xmm^te^rft>^^tth 

rt<oEt5**0fa3ga (CPU) <oib^^yn^7-t^t@;tr 
-^^t^^ri&jS^f sy-K;t>^y-p<^y (rom) 13 

2fc. CPUOg|f^^(Ciolt5-B*Wjfc7^-i5'C0(ftjf(^ 

tcib<Dyy^J>.r^±:^:^'t^) (RAM) 1 3 3 ^^f-f 

[0 0 0 51 i**ft*&<^«l»«ISO«fta*P^>'^-^K 
^leJKfl. Ell OlC^-fct^lC, CPU201<i:. RO 
M2 0 2<!:. RAM2 0 3<i:. ID-ROM2 04<t. 
mtl^—hi^i^:^^ 2 0 5 LEDmW}^^2 0 e 

ffiS:<^LED2 0 7 i?5^b?io-CV>-5o CPU20 
1ft, ROM2 0 2{C»«>!$iX'CV^5:/n^7i^(cS<5 



V^TiSf^LT. ^mm^m%l0 2ii^b(O^miM^^<O 
Sflgix-^J^lCiJoft^S^a^. ID-ROM2 0 4tC 

^Ul;^-r^c^tcJ;oT. ffi;ti3K-hU'v?;^^2 
OSSr^Ur, RAM2 0 3lCiPJ6ffij#$nTV^Sx 
-^SrSE^mUT. T h'i^^/7'-^y<^i:&Xs tti;^ 
/K- hUv^:^i5^ 2 0 5fC— J., LEDK 
a[HlK2 0 6fcffi;^-r5r irfCioT. LEDJ^KjIeIK 
2 0 6;5S, w<Ox-^(CtSoTLED2 0 7Sr$J«I1-§ 
C^lC<fcor. LED2 0 7^C^D^/^T. 7tfC<fc-5*ft« 

[0 0 0 6] 

(5l§^355«|ftUJ:5<!:1--5aSl Li>>Ui:fi^b. 
LED;?i^?j-fetL< fiS^m^-^tj-^i-^rS*^ t r . 

ft. ±^(D^mz^^xt£:^tifzh(DXh^x. )tf-J: 

[0 0 0 71 

<0/S.m<om^'^ tf'tiiC X -5 ^fl-feo^ftc*/^ ^ - y Sr * 
^©t, ±fBffif!j7'-t$'fciSi:T±ie««<OLEDSr^ 

® <^7'- Stasis h sa^t^ffi* j: 5 tcs^g $ nr v ^ ^ 

[0 0 0 81 »*^2i2«<Z)36?qft. »*«lia 

^\z.z^y:.x^i^'t^ht%^\z. ^^ficox-^a;^^9i 
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[0009] it:. m^^3?dMt<o^mn. ft^^gne 

[0 0 10] ^/c. fi*^4ia«<D«wi^. 18*^11 75 

S£(ElKi-«9. ±iaiBI&^^;6^ W^(DhET>m^'f 
1 Jc^-r 5 ffift^^* - V (c t W y * 

So 

tool ii m^^sum(D^m\t. fg*ja4is 

«^Lfcr ,^>^?#®^ Lrv^5o 

[0 0 12] i^fz. »*«6ia4fe(Z)*MJi. «m«*fl/"^ 

E D (?D^StOjfi;^^*pii-{c s ^ - :^ 

S:^ C ^-frS - vox- <b ^(^7^ vjJ^ 

<07'-^5'^Sr;^^y#S{ct&*f«jU Wmy'-^^^^WL 
±iB^^y^^;ii^^§^iZi*tLfcx-i5^(::J: 
oT> iilSm^OLEDSriBa-rSfca^x^Kftx-iJ^* 

[00 13] it*^7|S«0«9^{l, iS*«6lB 

]^lb¥S{c^3v^T. mist^LEDov^i-n^iuic^f-rs 

[0 0 14] ^fc. fS*3l8|5|gcD^^f:±, ft*^6X 
[0 0 15] mt. il*«9E«<^»MrtC. i«*«6;!? 



ss:5g*ftic«9. ±iBj»«*y#g{c»itt-r5»»^^^- 

[0 0 161 

aS<om^ct -5^(7) L E D iSrT y r ^ (c^ixmisib-f 
-5r^jcj:or. aft(OLED(?5^K<Ojai^^'g^fc)-fr|ci 
-5 .Si:Tfe<7) ^fL<^^^° - V ^ ± i: $ ^ S (7)^^/^ ^5? 
—i^iDf—^ t ^(Ot ^^^yco'f—^ t SrfejS^t^S > ^ y 

asco LED srffisi-r s i«)coigaix «r«i 9 LT 

SC) L E D Sr^ti€tT4filticmi!)-r Sffilii^® <!: ?r*i 
[0 0 17] 

xmmcnoo 
om 1 mmm 

mn^^^^-y^^^^it. la 1 toi^-r j: 5 ic, cpu 

It. ROM2<l:> RAM3t. ID-ROM4<i:> 111 
ti^^—hl^i^^^St. LEDmmJ^^et. LED7 

yr-:^h-f>y7-:^hri7h:;^^}) (F I F 
O) Si:. F I FOy-Kft-^^*lE]K9i:;^i-bSl8&« 
fig^tlTV^So CPUltt. FIFOSt. FIFOy 

-K<f-^^^iBiK9<tJc»-r^. mmm^<omm^ff 

Oo ROM2J:3t. CPUl<C>i(imCi^:.|?*7'a^7A4: 

S-g'(Dr-^5'S:«J*LTV>So tii;^?2K- h Uv?;^^ 5 
fi. F I FO8<0W;^-r-^S:»«FU"C. LEDSEiSlHl 
K6{cai;^-r'5« LEDigiJiHJKeji. LED7iC»i- 

IF08H. RAM3i!)>htati$tlity<^—>y'-"$f 
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F I FOSiCF 1 FO})-h^m^i:mtiL. ttiti^^ 

[0 0 181 El*fflV^r. w<D«S|<D^^mig(^ 

«m«*P/<^"-vKS(iI?S(Dffif^S:3iM-r5o CPUl 
li, ROM2^c:^&jtfi$i^T^^-57'^^/7A^cS^^/^Tl^I 

ft-^{cjj;;i:r. f i F0 8--^ffl6«]ic#t)Zitfo f i f 

0 y - Kfi-^^^EK 9 CPUl;J)>b<OF I Foy 
10»if^:;^ny^,i:l^i::5^nyi5^) Srfc^iC, FIFO 

y - Km#«r^3^W(c4fig-r 5o f i f o y - 
mm\ts CPU i(Dmm\ci:ox^&-^mvh^o fi 

F08tt. F I FOy-K«^(CJESi:T. y^^—l^T"— 

i:r. LED7 ^mm\^xm:iX6^i$m^^nt^'^ 

CPUllcMLXm^'^^^m^L. cpvwtm 
t)ji^«rStt^^^. F I F0 8coa#T'-^Slc;j;D 

1 F0 8--ia:^-rSo cpuitt. mmm^W)i^mT 

F I FOy-KfftJl:hy;lf«rtt);f3U rn^cio 

0:(^F I FOy-Km-^%^<0>5'>f ^>'^-C. FI 

F o y - Kft-g-Ji^^^? tt-f . F I F o y - Kfi-§- 

[0 0 19] dOi 5^^»lf^t^J:oT. FIFO 8 ICS 

Wt^$tii>zt{^i:^X. LEDIB«jlHlK6S::frL-C. 

L E D 7 (C*3 it 5 ^S^O LED (Dj^m^M"^ :^il^(D 

^mxA:b-t^o 



4. ^'^yrivtco^iKgllliCcfco-c. /^y^'V'CSraff 

[0 0 2 01 SiT. mi, ia2Sr#B9LT, r 0)09(0^ 

cpvi(oSif^<omix^^mti>o ^j:^^<omx\t. f 

1 F0 8<7)ai$(il 6^L. af9 4i:4ofci:r6"e. 
CPUllC*f'LT#J«9 5Z^^^^^-rSt>^Oi:-r5o ^ 
fc. CPUlfi. £lT<^»f^S:. ROM2lcfeS^$ixfc 

':ru^yMcxoxmn-r^h<Dt-r^o cpuu^:. 

y^S 1 0 1) . P?U^ttlL7!>5^ofc^Hs F I FOy- 
Km■^5S±[HIK9^C*^LT. RAM3^0T'-t^'lcS<5V^ 

tVtK (F I FOy-Kft-^(0^^j^«) 
-5 (:^'ry:fs 1 0 2) o CPU 1 ft. RAM3 
t^hy<^—:y7'—^^lQ'f—^^^il^AjX. FIFO 

8icis;£L-c (;^xyysi0 3) . FiFoy-Kfi 

^5l^lHlK 9--F I F O y - K«^c0M^§8i6SrJg^ L 
T (>^xy7'S10 4) . F I F08;6^b(Z)SiJt)iZ^^# 
hV^mttJ:^ C^y'yz/S 1 0 5) « CPU IJ*. F I 

F0 8;5^f>CDSlJ«9 3^^^^r:^(C. FIF08{C127^ 

-^Sriai^L (;^r ^^ys 10 6). #««^»f^<Z)^ 

ED«*P^ih<^^fWS|j|±-t-5;6^S7!)^Sr^T Ut^s^^ 
SI 0 7) . LEDa^f^±(7)^fr^>^^Lfc^#{i. 

F I Foy-K«-^is^[Hite9ic:ja-Lr. FiFoy- 

Km^5l^1?ifc(0*|^SrtT5 U7^:y:/S 1 0 8) o 

[0 0 2 11 123, l24S:^fiaLT. ±aS(D<t3 

/^CPU(0»mcfli5. «f^«toffl«^o^^l:lco^^T 

y"-^^. 5^, ifi, ^(DS^<DLED\C)^Jt:^'^X. T 

t'-:^' 2 \tm. y"-^ 3 fi«. X-iJ' 4 r-^ 5 
y^-:^6(±7kfe. 'r-!$'7Jl&*[:-f5o RAM 3 

S«f?U^t±lL;65fco/S:i:#, «?iJ;t«. 120^0^;/^}^^ 
Xy-^^^tX.X. F I FOy-Kffi-§-^5S^r>-^SrK 
^t. F I FOStci 6x-^^^^-r6r i:ici:o 

@3iC:^1-<l:5?SF I FOttl;^?;d5*^'t*So CPU 
l;6>6cOF I FOy-K§3*&h y;^[cJ:oT. FIFO 
y-KfI^255r>'3}^r^lctti;^;$nT. F I F08d^e> 

■f'5/i<-hm;^t-jtSU'r. LED/*, LEDiS, LED 
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CPUld-?>F I FO})-yW±hViffii^Uti^tl. ft 

o 9 F I F o y - vm^ft^j(o^^ ^ v^-r^^ m^if-- 

[0 0 2 2] ::(7)J:5J-. r (Ofia|05SI»«iSco«{t«*p 

[0 0 2 3] 2 mi&m 

•fctplC. CPUlt. ROM2t. RAMSir. ID 

-fu-^mWiMHi^At. LED7<h. 7r--:^h^:^ 

7r-;^ hT^ h7<^y (FIFO) 8^. FIFOU 

fie^^^T^/^5o CPUl, ROM2, R 

AM3, ID-ROM4, ttl>5^— h U-i^y^^ 5 , LE 
D7, FIFOS, FIFOy - Kft-^5&^lHlK 9 (Om 

(Oi^V, i^y (D^im^'if b o yUy\y-^lO\t. LE 

D//<>f >^U~^^t!j[HJK 6 A(7)$iJ®l{Ci£ i;rsS)i-5 

:*oit5. /■<-r:/i^->5^ 1 0{c^l-6igSi$'Jffli(7):^ft<b L 
EDCD-e^x-^ix{c^i-6IKl!j^^^-v<^5"^<^> v^•f^^ 

;{l>-O(0LEDiC>{ti-^ffiiij/^^-V^fflV^T. LED 

irlcioT. 1i^<0LED(D^tLm(c*fi-^|^«j/'?i$' 
[0024] co«?ll<7)i»ffirSif<7)««a^ 



[0 0 2 5] O»3^1g09 

^^^^ - >S:^lHlK«cioit 5ftf^<o^(£ti^^1-:7 n 
{HlKll> meic^i-j: cpui^. ROM2i:. 

RAM3i:. ID-ROM4 mti^—hl^i^y^^ S 
LEDSm^^e LED7fc. 22K-hRAM 

lit. RAMy-Km-^«^iHiKi 2^. y-K7K 

CPUl, ROM2, RAM3, ID-ROM 
4, mt»^-h\^i^:^^ 5, LEDffi»Jle]K6, LED 

mmxh^JliK FIFOS.!:. F I FOy-Kfi-§-«± 

lEiK9 (hlCf^X-T. 2;K- hRAMl 1 i:. RAMy — 

Km-g-«^iHiK 1 2 i: . y - KT K i^y^^^m^ 1 3 t 

Sriix.fc^255:^t <S?ioT^/^5o 27K-hRAMll 
li, RAM3;6>e>0*if«*fl^^>5^->-7'-^*tSJtLr 

v^T. RAMy- Wf^iciscr. y-KB§*&TKu;^ 

b y - KJS^T T K * -ecOT^- Lm;^f 
So RAMy-Kft#HI4lHljiSl 2(i. SipiJ^ny^tc 
iSCT. 2>-K- hRAMl llCRAMy-Ktt-^^ffi;^ 

U W;ti;5K-M^i^^^5(C7}e-hy^5/ hft*4rtti;ti 

-fSo ^J — h*rh'Uy>^^m^l3\t. 2/J^-hRAM 

1 1 tc y - KT K u;^ i:m:t}^^o 

[0 0 2 6] iJciC, l§|6$rfflV^r, r(D«?lJ(7)^^SfScO 

Misn^y<^->'m&m^<omiPi:m,m-t^o c p u i 

ROM2(c♦&^^?tvrv^57'^^/^AicS<5^^ri^l 
(DMm'f-^\C^^'f^S^^mt. ID-ROM4lC» 

j:5««a*pSr*T5 ttii. ^-if<^aa:;e(cs<5i/^TR 

AM3^c:«^$$Hrv^fc/^°i5'->"r--^^. y4hm^ 
tCJSi:'T2 7j^- hRAMl l^S#iitfe RAMy-K 
tt-^^±lHlK 1 2 fl, CPUl:6^^C0RAMy-KMfe 
hVmcjtCXmf$^^yi7^ht\C^ RAMy-K{t 

-^^i^fflfi^ic^ifig-rso RAMy-K«-^oji^(t, c 

PUl<D*J»lcJ:oTK5£^fiM-Cfe6o y-KTKu:^ 
5l4[HlBl3fi, RAMy-Kft^«4(HlKl 2j&^ib<^ 

RAMy-Km-^^. mm^^y^x^>{ ^y^^m 
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« 



So ZtlizXoX. 2:^?-hRAMl Id^b. ^(OV- 

ffi;^3K-hui^;^i$^5tcStii*ti5<^-C% LEDIgfl 

tci&cr. LED7«rS»Ur3tlCj:5iPfia*PSrtTt> 
-yrSo y-KT Ku;^^ilElKl 3d:. RAM'j-Kfi 

■i-<^*±rtic, T h*u:^<r>i3i7> hT c 

P U 1 «^iffi&i&f^*lTNF. R AM y - Kf?ik h 
:3?f*ai;^L, :iixl-J:oT. RAMy- Kft-^«^IelK 

1 2 rami; -Kit -^^i^ffih-r 5 <D-C. y - KT 

ti^^- h uv^:;^^ 5 Ic^ tr jK- h y -fe y hft-g-^d^UJ^J 

[0 0 2 7] 071^:. ::(D|glcjbNt$. 22K— Kram 

*>So y-KTKU';^5l^lHlBSl 3«:. 13 71^^1- J: 5 

tC, RAMy-Kft-^^^EKl 2?!)^ib</)RAMy — K 

u;^^x, x+1, x+2, ---(^J: 5t-;^i>:/ hT5/>^ 

LT. 2^- hRAMl ItC^fbr. RAMy -KTK 

trai;ti'r^o wOct^tcbr. y-KTKi^^^ 

^^lHlKl3fi. CPU l75^bS;£$*lfc:RAMy-K 

PBi&r Ki^;^;^^??RAMy- WTT Ku;5^*-coFfl 
^-r ^>^-efToT> 2 7K-hRAMi y 

[0 0 2 8] He, ia8Sr#SUT. rcO««|(Z)«^ 

^ms^^w^^o^-^^-v^j^iHiKi-ij^tt^. cpui 

R OM 2 l;it&^ ^^tz^^^^yMZ.^ o TUtrl-^ t> 
<i:1-'5o CPUlfl. Sai^CQi*U?ttiL;55feS;6^;6^Sr 
S«LTV^r (;^Xiy:/S 2 0 1) . Pft/ffiLdSfcofc 
ig^tt. 2/K- hRAMl 1 (CMUT. RAM3t;i^a?> 

2 0 2) t^t>{C, RAMy-Ktf-^M^[HlgSl 2(C^ 

UT. "rVif^ (RAMy-KM-^^^^^^ffl) SrlJjtU 
Ur:y7'S 2 0 3) . ^iblc. y - KT K^^^I^IhI 
Kl3tC*ftT. 27K-hRAMl lOy-KMir&TK 
WT^^^^t (;^y^:yrs 2 0 4) . y-mTTKl^ 
^SrK^Ufc (;^r3/7'S 2 0 5) O^h. RAMy-K 
ff^^ilHlKl 2-^RAMy-Kff^^^M*&«rii^T^-r 
^ (;^7^y:/S2 0 6) o ^:UT. «fi«»Jl!if^<^^-r 
ATt^h^. ^-lf(D««a^f?ih»f^lc:j:or. le 

2 0 7) , LEDatof?ih(0^ftd5^^Lfcttf*. R 



AMy-Kffi^«*@Kl 2ICS*L-C. RAMy-Kft 
^»*«?±<o}e^«rtT5 (^xy:/S 2 0 8)o 
10 0 2 91 c:(Ofi«(Oj^^SIS<o^fiS^ 
/<^->aSlE]KJcJ;ixtf. CPU 1^5, -S, 

T\ CPU 11^. fli^9iZ.^^±r^lC/^•^5^-yx-^cO 
WL%^'<xbm:t'^fii<. CPUia)«i31:afiSr1i«-r5 

ffiffiLfcS^ttt;'<'C. -«lC2 7K-hRAMC0^fi:z)5 

[oo3oji^±. z(omm<Dmm&\^mm\c^^m^ii^ 

ll3^ffi0U(7)#^ictiSffi'rsr cbr^pTigr-fe^o 

CPU2 0 i;5SrtiK<o^^-rSrfflv^T. tti;^7}f— M^i^ 
7;^ 2 0 5^C7^-i?i^3£^^T9r ^(ci:or. ±E#^ 

F I F O y - Kfi-^HidJK 9 RA 

My- Kfi-^^^m^ 1 2 t m^(r>mm,^% 

^»tcM^t"-5;^ci?). CPU(DAS;d5;lct<*^o 
[003 1] 

^ <o«f&«*a L E D co;a*rfeo/'« ^—>i:^<Dmmt(D 
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mi] :i(Dmm(Dmimmmxhi>mmm^<omim 

[Els] r(D5i^(D^2*ifeeij-cfe5^^a;iico«m« 

me] ^(D^m(D^3mmmvh6m^mtS(o^mn 
mr] :^mmm<Dm^mm(r)mmm^^<^-y^&^ 



ms] ^mmm(om^mm(omiim^y<^->'m^^ 
[010] ^^<ommn^(omm^is^y<^-y^&^K 



CPU 
ROM 

RAM (p<^y#^S) 
I D-ROM 

LED 

FIFO (F I FO^a) ( 



1 

2 
3 

4 
5 
6 
7 
8 

9 F I F O y - Kffi^M^lHlK (F I Foy-K 

11 23K— hRAM (22K-h^^y^s) m 

1 2 RAMy-Kfi^li&^lilK (RAMy-K<i 

13 y-KT Ki^;^5i^iEiK (y-KTKu;^* 



mi] 



[@4] 



BOM 



z 



RAN 



ID-ROM 



I 



FIFOy— K 



CPU 



7 



^9 



FIFO 



7 



6 



LED 



7;LED 



4^ 



Vdtf 



V 



TiDp=120, 
Dat-K7. 3.5. 
4.2.8 
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m2] 



ims] 



CUED 




FIFOy— K 



S108 




I 



! (I20)i 



I 




[[^51 




RAM 

f 



FIFOy— K 



^9 



PlPOP— Kfg# 



7 

8 



CPU 




FIFO 













7 



7;LED 
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me] 



2 3 

LJ. 



RAM 

f 



CPU 
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BEST AVAILABLE IMAGES 
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FADED TEXT OR DRAWING 
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